and proanthocyanidin B4 have been isolated from Litchi chinensis Sonn. (Litchi) pericarp (ZHAO & al. [21] ). Epicatechin, proanthocyanidin B2 and proanthocyanidin B4 are also previously reported from Litchi chinensis Sonn. (ZHAO & al. [22] ). Anti-breast cancer activities of Litchi chinensis Sonn. pericarp flavonoids have been evaluated in terms of proliferation of human breast cancer cell line MCF-7 by MTT assay (SUN & al. [23] ). Cytotoxic activities of epicatechin and proanthocyanidin B2 are higher in MCF-7 cells than proanthocyanidin B4. Authors also reported that paclitaxel, a refrence anticancer agent, exhibited stronger cytotoxic activities than epicatechin and proanthocyanidin B2.
Protoapigenone, a natural flavonoid isolated from Thelypteris torresiana (Gaud) showed excellent cytotoxic activity in gynecological cancer cells especially MDAH-2774 and SKOV3 (ovarian cancer cells) approximated by XTT assay (CHANG & al. [24] ). Cytotoxic action of protoapigenone is credited to induction of apoptosis by activating caspase-3 and cleaving the intact PARP. The cleavage of PARP is one of the salient feature of apoptosis and is activated by caspase-3, which is regulated by Bcl-2 family proteins (NICHOLSON & al. [25] ). Authors also employed immunohistochemical analysis in protoapigenone treated tumor specimens to notice elevated level of cell death is inappropriate (either too little or too much), then it is motive of various types of cancer. Failure of apoptosis is another cause of cancer .Cytotoxic effect of moursin against HeLa cells may be attributed to fact that moursin induced apoptosis by activating capase-3,8 and 9 proteins and inhibiting nuclear factor kB signaling (LEE & al. [26] ). Induction of apoptosis is also reported by other flavonoids (CONSTANTINOU & al. [27] ).
Flavonoids of Teucrium ramosissimum inhibited proliferation of malignant cells at various levels. Apigenin, 4,7-dimethoxy apigenin, cirsimaritin and genkwanin have been reported in T. ramosissimum (SGHAIER & al. [28] ). Strongest activity on proliferation of human chronic myelogenous leukemia (K562) cells has been attained with apigenin followed by 4,7-dimethoxy apigenin, cirsimaritin, explored by MTT assay (POLYDORO & al. [29] ). Excellent cytotoxicity of apigenin is attributed to presence of hydroxyl group at C-4' and C-7, but presence of methoxy groups at same positions in 4,7-dimethoxy apigenin lessen its cytotoxicity. It is also evident from previous studies that position of hydroxyl group manipulate the confirmation of molecule and alter growth inhibitory consequences (KAWALI & al. [30] ). Apigenin is also recently tested on S2-013 and CD18 (human pancreatic cancer) cell lines and proves to be inhibitor of glucose transporter and phosphoinositide 3-kinase/Akt pathway (MELSTROM & al. [31] ). Very poor antiprolefertaive activity is scrutinized on human chronic myelogenous K562 cells by genkwanin.
SAPONINS:
Saponis are surface active, non volatile, triterpene or steroid glycosides located in extensive array of plants and certain aquaculture (MAN & al. [32] ). They possess wide spectrum of biological and pharmacological properties such as antidiabetic (NORBERG & al. [33] ), anti atherosclerotic (ZHANG & al. [34] ), hemolytic, molluscidal (SPRAG & al. [35] ), anti inflammatory (LI & al. [36] ). Anticancer potential of saponins is attributed to inhibition of NF-Kb activation (HUANG & al. [37] ), induction of apoptosis in carcinoma cells (TROUILLAS & al. [38] ), cell cycle arrest (LIU & al. [39] ), inhibition of cell growth and DNA synthesis, mitotic arrest (KAUYEUNG & al. [40] ), antiproliferation, transcriptional activation of NSAID-activated gene (CHEN & al. [41] ) and others (KY & al. [42] ).
Seven dammarane-type saponins, gypenosides VN1-VN7, are reported from total saponin extract of Gynostemma pentaphyllum aerial parts (XING & al. [43] ). Isolated saponins exhibited moderate cytotoxic activity against HL-60 (leukemia), A549 (lung), HT-29 (colon), MCF-7 (breast), and SK-OV-3 (ovary) carcinoma cells. Cytotoxic effect is assessed by determining metabolic activity using MTT assay. Significant antitumor action of total saponin extract of Gynostemma pentaphyllumis also previously reported. Authors reported that only the IC50 of gypenosides VN5 (IC50= 19.8 ± 1.0) against MCF-7 cells is close to reference anticnacer compound, mitoxantrone (IC50= 11.0 ± 0.8). Cytotoxic activity of gypenosides is accredited to induction of apotopsis in adenocarcinoma cells. Induction of apoptosis by gypenosides is also previously reported (WNAG & al. [44] ). Moreover, the mechanism of apoptosis induced by gypenosides in human colon cancer cells through the mitochondrial dependent pathways and activation of capase-3 is also on record (CHEN & al. [45] ). IC50 values also explored that all the seven isolates (Gypenosides VN1-VN7) are weakly active or inactive against all the five carcinoma cell lines. Three triterpene saponins, androsacin, ardisiacrispin A and saxifragifolin A have been isolated from Androsace integra (DONG & al. [46] ). Ardisiacrispin A and saxifragifolin A are also in literature records (WALTHO & al. [47] ). Cytotoxicity assay (WANG & al. [48] ) of three triterpene saponins against human hepatoma cell line (HepG2) illustrated that ardisiacrispin A has IG50 of 1.56 μM Pro-apoptotic and microtubule disassembly effects of ardisiacrispin (A plus B) on human hepatoma Bel-7402 cells are previously reported (LIYN & al. [49] ).
Three steroidal and two furostanol saponins, named as sarsaparilloside B, sarsaparilloside C, sarsaparilloside, parallin and D20 (22) Three steroidal saponins named as pennogenin- 
Alkaloids:
Alkaloids (nitrogen-containing natural molecules independently of the basic character of the nitrogen) are copious secondary metabolites in plants and stand for one of the most widespread class of compounds endowed with multiple pharmacological properties (STEVIGNY & al. [63] ). They explored anticancer activity by inhibiting cell proliferation, inducing cell apoptosis (Programmed cell death characterized by discrete morphological processes) (HUANNG & al. [64] ), causing mitotic arrest during cell cycle, exhibiting antineoplastic activity by inhibition of DNA topoisomerase I and triggering mitochondrial pathway of apoptosis which escorts cancer cell death (CHIU & al. [65] ).
Five new dihydrobenzophenanthridine alkaloids along with ten known benzophenanthridine/ dihydrobenzophenanthridine derivatives and a known amide are isolated from roots of Macleaya microcarpa (DENG & al. [66] ). New isolated alkaloids are named as maclekarpine A-E and their cytotoxicity is evaluated against five human carcinoma cell lines incorporating colon (HCT-8), liver (Bel-7402), stomach (BGC-823), ovarian (A2780) and lung (A549) by using MTT assay. IC50 values showed that excellent cytotoxicity of maclekarpine A and maclekarpine D is monitored against BGC-823 cell lines, while that of maclekarpine C and maclekarpine E is reported against A2780 and A549 carcinoma cell lines, respectively. Maclekarpine A is active only against human stomach cancer cell line (BGC-823). Maclekarpine B is found inactive against all the tested cell lines. Cytotoxic activity bioassay of known dihydrobenzophenanthridine alkaloids revealed that dihydrochelerythrine and dihydrosanguinarine (ZHANG & al. [67] ) methoxilated at C-6 displayed excellent results against HCT-8, A2780 and Bel-7402 cell lines.
Bioassay-guided fractionation of a CH2Cl2 extract from roots of Nauclea orientalis escorted the isolation of two new isomeric indole alkaloids, named as naucleaorals A and naucleaorals B (SUCHAEM & al. [68] ). Indole alkaloids from bark of Nauclea orientalis are also on record (ZHANG & al. [69] ). Dimeric indole alkaloids cause disruption of microtubules, dissolution of mitotic spindles and metaphase arrest in dividing cells. Cytotoxicity of naucleaorals A and naucleaorals B is assessed against KB (human epidermoid carcinoma) and HeLa (human cervical carcinoma) cell lines by colorimetric method (SICHAEM & al. [70] ). In vitro anticancer activity of indole alkaloids in ammonical extracts of Nauclea orientalis is also in literature (ERDELMEIER & al. [71] ). Excellent cytotoxic approach is examined by naucleaorals A (IC50=4.0 µg/ml) against Hela cells, which is close to cytotoxic value of reference anticancer compound, adriamycin (IC50= 0.018µg/ml). Naucleaorals B exhibited moderate cytotoxicy against HeLa and KB cells. Naucleaorals A is inactive against KB cells.
Six vobasinyl-ibogan type bisindole alkaloids containing four new ones ervachinines A-D and ten known monoterpeniod indole alkaloids are descripted from the whole plant of Ervatamia chinensis (GUO & al. [72] ). Monoterpenoid indole and bisindole alkaloids with antitumor potential are previously reported from genus Ervatamia (HIRASAWA & al. [73] ). Cytotoxic attitude of four new bisindole alkaloids ervachinines A-D is monitored against human myeloid leukemia (HL-60), hepatocellular carcinoma (SMMC-7721), lung cancer (A-549), breast cancer (MCF-7), and colon cancer (SW480 cells) cell lines by using MTT method. IC50 values calculated by Reed and Muech's method explored that ervachinines A and ervachinines C exhibited better inhibitory activities than reference anticancer compound cisplastin, against all five cell lines. Cytotoxicity of ervachinines C is superior than that of ervachinines D against HL-60, SMMC-7721 and MCF-7 cells. Bisindole alkaloids interact with tubulin, dimeric cellular protein and cellular metabolic functions resulting in mitotic arrest and cell crenelation. Ervachinine E is recently reported from Ervatamia chinensis (GUO & al. [74] ) and modest cytotoxicity by it is explored against human myeloid leukemia (HL-60), hepatocellular carcinoma (SMMC-7721), lung cancer (A-549), breast cancer (MCF-7) and colon cancer (SW480) cells.
One aporphine alkaloide and nine other compounds are isolated from flowers of Goniothalamus laoticus (LEKPHROM & al. [75] ). Cytotoxicity of aporphine alkaloide, nordicentrine, is evaluated against human epidermoid carcinoma (KB),human breast cancer (BC1 and MCF-7) and human small cell lung cancer (NCI-H187) cell lines employing the colorimetric method. Nordicentrine, exhibited excellent cytotoxicities agaisnt KB and NCI-H187 cells. This is in accordance with results of who showed excellent cytotoxic activities against twelve cancer cell lines. Moreover, cytotoxicities of nordicentrine against KB and NCI-H187 cells are close to cytotoxic values of doxorubicin and ellipticine, used as reference anticancer agents. Cytotoxic assay indicated that nordicentrine showed very strong activity against human epidermoid carcinoma and human small cell lung cancer cell lines. Good cytotoxic activity is observed by nordicentrine against MCF-7 cells, while activity of nordicentrine against human breast cancer cell lines is not determined. 
Conclusion
Plants are pipeline of biologically active and miscellaneous anticancer agents. Although a range of plants is screened for anticancer potential, but lot of work is to be done on these lines. In this article, we reviewed some plant based active compound having potential against vast range of human carcinoma cell lines, which will be used in future for development of drugs exclusive of any adverse effects.
